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Author's Reply 2 
AMNONYARIV 
I wish to extend my thanks to Ivakin, Lazaruk, Rubanov, 
and Stepanov for calling my attention to their work in real-
time holograms and phase conjugation. Their early (19 71) 
work (see Stepanov e t al. [ 3] at the end of this note) consti-
tutes a clear proposal and demonstration of phase conjugation 
by four-wave mixing. The time-reversed nature of the back-
ward diffracted wave is fully appreciated and its distortion 
correction potential is manifested. 
Not one of the thirty or so translated Russian papers, which 
I found in the field of four-wave conjugation and real-time 
holograms, all written after 1971, mentioned the pioneering 
work of Stepanov et al. I hope this note will help correct this 
situation. 
I took advantage of this opportunity to .sort out the chronol-
ogy of key developments in this new field. In the process I 
became convinced that the distinction between phase conju-
gate optics and real-time holography is rather fuzzy. The latter 
term is more inclusive and can be used to describe the whole 
class of pictorial information processing experiments which 
utilize instantaneous or near instantaneous nonlinear optical 
response. The applications, almost always, involve a modifi-
cation of the optical properties (the complex index of refrac-
tion) of the hologram medium by two incident optical beams 
and a simultaneous or slightly delayed scattering by the mod-
ified medium of a third wave. With this perspective in mind, I 
tried to trace again the evolution of basic ideas and key experi-
ments in the field, as expressed through published reports. The 
list which follows contains comments meant to point out the 
main original contribution of each paper and relate it to pre-
vious work. The list is not meant to serve as a comprehensive 
bibliography and, of necessity, omits many worthwhile papers. 
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IR Laser Transition in a Nickel Hollow Cathode Discharge 
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Abstract-Laser oscillation in the infrared has been achieved in a 
nickel hollow cathode discharge. The 1.3968 jJ. laser transition is as-
signed to Ni I. 
Laser oscillation in nickel was first obtained at 1.454 fJ. by 
Chou and Cool [ 1]. The density of nickel atoms necessary for 
laser action was produced by dissoCiation of Ni(C0)4 in the 
presence of helium. 
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We have achieved quasi-CW laser action in a nickel hollow 
cathode at 1.3968 fJ.. The geometry of our hollow cathode 
was similar to that of Schubel [2]. The cathode was 50 em 
long with a 2 mm X 6 mm slot along the length of it. The 
anode was made of tantalum mesh. The optics consisted 
of internally mounted high reflectivity mirrors. The buffer 
gas was helium with a small quantity of xenon. The optimum 
buffer gaspressu:re was 4-8 torr. 
The metal vapor needed for laser action was produced by 
discharge sputtering. The discharge current pulsewidth was 
100 Jl.S and the pulse rate 40 Hz. The laser action occurred 30 
Jl.S after the end of the pulse and lasted 45 Jl.S. The excitation 
mechanism seems to be. electron-ion recombination in the 
afterglow [3 J. The tabulated value of this Ni i transition is 
1.3969 [ 4]. The current threshold was 18 A. 
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Correction to "Spontaneous Emission Lifetime of the C-+ A 
Band of the XeF Molecule" 
R. W. WAYNANT AND J. G. EDEN 
In the above paper,1 page 62, column 2, the abscissa title of 
Fig. 3 should read "PxeF, (torr). 
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